MSI-BUG MONITOR 
ROUTINES 


MSI-BUG MONITOR PROM, MODEL MT-1 
INTRODUCTION 


The MSI-BUG Monitor igs provided on a 2708 (or 
equivalent) EPROM in order to provide the MSI. Computer 
System with an immediate means of communication with a 
control terminal. Upon power.up, the monitor routine is 
automatically entered which results in the printing of an 
asterisk (*) on the control terminal aS a prompt character. 
The monitor is then ready to receive any of several input 
character commands which will permit execution of the 
functions described below. 


FEATURES OF THE MSI-BUG MONITOR 


several features are provided in the MSI- Bug Monitor 
which include the following operations: : 


1. Memory Examine & Change 

2. CPU Register Dump 

3. List in Instruction Format. 

4, Checksum Block of Memory 

5 Punch to a Tape Device 

6 Load from a Tape. Device 

7. Execute User Program Function 


In addition, many other Features are included in the 
monitor which allow an I/O port number to be specified on 
punch or load functions, and control characters can be used 
to momentarily stop the output character routine or to 
return to monitor control. Each of these functions is 
described in detail below: 


MONITOR COMMANDS: 


Memory Examine & Change 
Command: M XXXX 


Typing a capital "M" followed.by.a four digit hex address 
will open that particular address for examination and the 
content of that memory location will be printed on the 
terminal in hex. . Typing a Slash. (or almost any other 
character) will + automatically advance to. the next memory 
location, and display the contents of that location. Typing 
a period will display the previous memory location. In 
order to deposit a new byte at a given memory location, type 
a space followed by the hex byte to be deposited. The byte 
will be deposited and the memory location will automatically 
increment and display the contents of the next location. 
One may advance to a new memory location by simply typing N 
XXXX at which time the content of the new location will be 
displayed. Typing either two consecutive. spaces or a 
carriage return will return to the MSI-BUG Monitor. 
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CPU Register Dump 
Command: R 


Typing a capital "R”" will print the CPU registers in the 
form CC BB AA XXXX PPPP SSSS where CC is the condition code 
register, BB is the B accumulator, AA is the A accumulator, 
XXXX is the index register, PPPP is the program counter, and 
SSSS is the stack pointer. The values printed are taken 
from the machine stack and are the values which the CPU will 
have restored when a G command is entered, 


Lister Function 
Command: T XXXX XXXX 


Typing a capital "T" followed by a beginning memory 
location followed by an ending memory location, in hex, will 
result in the content of that block of memory being printed 
out on the control terminal in instruction format. One, two, 
and three byte instructions are displayed on a single line 
in order to facilitate examination by the programmer. While 
the listing is in progress, typing a CONTROL S_ will 
momentarily halt the print out, allowing examination of the 
screen. Typing any character will allow the print out to 
resume until the last address has been reached. 


While the listing ig in progress, typing a CONTROL E will 
allow the function to continue but no characters are 
printed on the control terminal. Typing another CONTROL E 
will cause the characters to be printed again. The function 
runs much faster when nq time is taken to print to the 
control terminal, so a section of the listing can be skipped 
by typing CONTROL E tq turn off the listing, and then 
another CONTROL E to turn it back on. Typing a CONTROL D 
will cause the monitor to stop the current function, print 
the asterisk (*) prompt character, and wait for an input 
character command. CONTROL S, CONTROL E, and CONTROL D may 
be used whenever a program communicates with the control 
terminal through the monitor's input and output routines. 


Checksum Function 
Command: C XXXX XXXX 


Typing a capital "C" followed by a beginning memory 
location followed by an ending memory location, in hex, will 
result in a three byte checksum being calculated for that 
particular block of memory. This procedure is valuable in 
order to determine whether or not a particular byte of 


memory has changed during program testing or debug 
operations. 


Punch to a Tape Device 


Command: P 0 XXXX XXXX 

Typing a capital "P" followed by a port number (0 or 1), 
followed by a beginning memory location, followed by an 
ending memory location, resylts in the content of that 
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memory block being punched to the specified output device in 
Motorola format. Either PORT O or PORT 1 may be specified 
immediately following the P. This allows a tape cassette 
device operating at 300 baud to be used on PORT 1 while 
Maintaining a control terminal on PORT OQ which maybe 
operating at a higher baud rate. This allows punch and 
load functions to be carried out without alteration of the 
control terminal baud rate. Following the entry of the last 
address, the program will ask whether or not "ECHO" is 
desired. Typing a "Y" in response to the question will 
result in the output characters being displayed on the 


control terminal simultaneously as they are output to the 
punch device. 


Load Function 
Command: L 0 


Typing a capital "L" followed by a port number (0 or l) 
will allow a memory load function to be carried out from a 


tape input device. The program expects to receive data in 
Standard Motorola format. PORT O or PORT 1 may _ (0obe 
Specified. An optional echo is also available. Type either 


"Y" or "N" in response to the "echo" question. 


Execute User Program Function 
Command: G XXXX 


Typing a capital "G" followed by a beginning memory 
location results in the monitor jumping to that beginning 
memory location and executing a program which is contained 
at that location. Program execution will continue until 
halted by either a software interrupt command (3F) or 
returning to monitor control. 


HARDWARE CONFIGURATION 


The MSI-BUG Monitor is designed to communicate with a 
serial interface (6850 ACIA, MSI Model SI-1 Interface) on 
T/O PORT O of the MSI-6800 which has a base address of 


SF500. The monitor also requires 128 bytes of RAM memory to 
be located S$FO000. 


A second version of the MSI-Bug Monitor, the Model 
MT-2, is available for use with the MSI CPU card when 
installed in SWTP 6800 computer systems. The Model MT-2 
Monitor communicates with a serial interface (6850 ACIA) on 
I/O PORT 0, of a SWTP 6800 computer system, which has a base 
address of $8000. This version of the monitor expects 128 
bytes of RAM memory to be available at $A000. 


FREQUENTLY USED MONITOR ROUTINES 


This is a list of monitor routines that can be called 
from a machine language program with a JSR instruction. 
These routines may be used to perform many different input 
and output functions. The name, address, and description of 
each routine iS given. The "registers changed" column 
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lists the registers altered by each routine. 


NAME ADDRESS REGISTERS DESCRIPTION 
CHANGED 

BADDR SEO 47 A,B,X accept 4 hex digits from terminal, 
return 2 bytes in X. 

BYTE SE055 A,B accept 2 hex digits from terminal, 
return 1 byte in A. 

OUTHL $E067 A print left hex digit of byte in A. 

OUTHR SE06B A print right hex digit of byte in 
A. 

OUTCH S$E075 print character in A on interface 
whose address is in S$FO018 

INCH $E078 A return in A the character taken 
from interface whose address is 
in $F016 

PDATAL SEO7E A,X print bytes from memory, Starting 
at address in X, until $04 is 
found 

INHEX $E089 A accept 1 hex digit from terminal, 
return in right half of A, left 
half is zero. 

OUT2H SEO9E A,X take 1 byte at the address in X. 
print 2 hex digits. 

OUTS $EOCC A print 1 space. 

INEEE SEI1AC A accept character from terminal, 
return in A. 

OUTEEE S$E1D1 print the character A 

OUT2HS SEOCA A,X take 1 byte at the address in X, 
print 2 hex digits and 1 space. 

OUT4HS SEDC8 A,X take 2 bytes at the address in X, 
print 4 hex digits and 1 space. 

MONITOR SOFTWARE INTERRUPT FUNCTIONS 
The Software Interrupt instruction may be used 
transfer control from a main routine to a subroutine and 


back to the main routine by uSing the monitor's Software 
Interrupt Function. Execution of an SWI instruction causes 
the processor registers to be pushed on the stack and 


execution continued at the address stored in locations $FFFA 
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and S$FFFB. This is the address of the monitor's SWI entry 
point. The monitor jumps to the address stored in location 
SFO014 and $FO15 where execution begins. Those locations are 
initialized by the monitor with the register print routine 
address, so execution of an SWI instruction causes the CPU 
registers to be printed. Putting the address of a 
Subroutine in locations $F014 and S$F015 causes that routine 
to be entered when an SWI is encountered. The routine is 
exited with a return from Interrupt (RTI) instruction which 
causes the processor registers to be pulled off the stack 
and execution resumed in the main program immediately 
following the SWI instruction. An example program is 
included which illustrates how a user's own SWI routine 
might be implemented. 


CONVENTION FOR STOP BITS ON PUNCH AND LOAD 


The MSI-BUG PUNCH Function outputs data with the 
interface initialized for 2 stop bits and the LOAD Function 
initializes for 1] stop bit. This is the convention because 
the number of stop bits cannot be dynamically changed and 
this allows the PUNCH and LOAD functions to operate with 
Teletype terminals as well as K.C. Standard Cassettes. 
Teletype output requires 2 stop bitsS whereas the monitor can 
load that data with the interface initialized for 1 stop 
bit. The ACIA initialization must be for 1 stop bit on LOAD 
in order for the function to work with K.C. Standard 
Cassette tapes which are normally punched with 1 stop bit. 


USING NMI AND IRQ WITH THE MONITOR 


The Interrupt Request and Non-maskable Interrupt may 
be used to transfer control to a machine language routine. 
When an NMI occurs, the CPU takes the NMI vector from 
locations SFFFC and SFFFD and jumps there. The NMI vector 
is $E005, the monitor's NMI routine address. The monitor 
then looks at itS own NMI vector which is in monitor RAM at 
SFO006 and SFO07 and jumps to the address stored there. 
Placing the address of a machine language routine in 
locations S$FO06 and S$F0O07 will cause execution of that 
routine when an NMI occurs. 

When an IRQ occurs, and if the interrupt mask has been 
Cleared, the CPU takes the IRQ vector from locations SFFF8 
and SFFF9, which is SE000, the monitor's IRQ routine. The 
monitor loads an address from memory locations $F000 and 
SFO01 and then jumps to that address to begin execution. 
Placing a machine language routine at memory locations $F000 
and SF0O01 will result in the CPU executing that routine when 
an IRQ occurs. Execution will continue until a return from 
interrupt (RTI) inStruction is encountered, at which time 
the CPU will return to its original program. The CPU 
registers are always pushed onto the stack prior to entering 
any interrupt routine. 

An IRQ or NMI is initiated by grounding the IRQ or 
the NMI bus lines. Front panel switches on the MSI 6800 
Computer System allow simulation of these functions. 
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TOTAL 
ENTER 


001 SWI 


Q100 


0100 CE 
0105 FF 
Z1@E CE 
@1@S AG 2 
019B 81 04 
10D 2? v4 
C1lOF SF 

112 @8 

Gili 26 FE 
0113 CE 
0116 FF 
119 3F 


G11A BD 
11D SB 


G11E ¢D 
2122 42 
125 wD) 
ERRORS @80280 
PASS 


: 1P,<P, 


NAM 
OPT 


ORG 


SWI 
O,NOG 
$0100 


RN IDWEST SCIENTIFIC 


SWIVEC EQU 
SFE1 EQU 
OUTEEE EQU 
START LDX 
STX 
LDX 
PRINT LDA 
CMP 
BEQ 
SWI 
INX 
BRA 
PRINTI LDX 
STX 
SWI 
* 
PRCH JSR 
RTI 
MSG FCB 
FCC 
FCB 
END 
Liege 


INSTRUMENTS INC. 


oo SWI VECTOR IN RAM 
E133 NORMAL SWI ROUTINE 
SEiD1 OUTPUT CHARACTER ROUTINE 
#PRCH LOAD ADDR OF PRINT ROUTINE 
SWIVEC PUT IN SWI VECTOR 
#MSG 
a,x PRINT CHARACTERS UNTIL A $24 
#4 
PRINT1 
DO A SWI TO CALL THE PRINT 
ROUTINE 
PRINT 
#SFE1 PUT SWI ROUTINE ADDRESS 
SWIVEC BACK IN SWI VECTOR 
RETURN TO MONITOR 
OUTEEE PRINT THE CHARACTER 
GO BACK TO CALLING ROUTINE 
$0D,5@A 
/HELLO/ 
$2D,$0A,$04 
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EGZO 
E20” 
FOS 
E@O5 
EZZ8 
E@@A 
F22D 
E@1¢ 
F215 
E15 
E@17 
FO1A 
E@1C 
E@LE 
E@22 
E@2<c 
E@25 
E27 
FO29 
EOcC 
EG@c¥ 
EO30 
KOSS 
E@3S5 
EOS? 
E038 
HOSA 


MSTBUS 


F4 
FOOA 


NAM MSIBUG 


XMTIDWEST SCIENTIFIC INSTRUMENTS INC. 
ok 


*MSIBUG MONITOR MT-1 FOR USE WITH THE 
*MSI 6800 COMPUTER. 

*VERSION 1.7 

*ACIA INTERFACES ARE AT $F520 AND $F523. 
MONITOR RAM IS AT $FUQO. 

ake 


*MSIBUG MONITOR MT-2 FOR USE WITH TRE 
*SWTPC 6820 COMPUTER USES ACIA INTZRFACTS 
*AT $8002 AND $8004, AND RAM AT $AZZ2. 
*THE MT-2 LISTING IS THIS LISTING WIT® 
THE FOLLOWING CHANGES: 

* ACIAS EQU $8020 

* ACIAT EOQU $8024 

* THE EQU FOR RaM IS 
: STACK IS AT $A049 
“WRITTEN BY ED WELLS 
*LAST CHANGE 1-17-76 


EQU $ACC2 


AND HAL EOFFMAN 
BY PAL HOFFMAN 


OPT 0 
ACIAS EQU $ FSO 
ACIAT OU 9 F528 
PRMNXT EOQU 5 E422 
ORG 5S ELL 
10 LDX IOV 
JMP 0X 
») POWDWN LDX NIO 
JMP 0,X 
LOAD JSR LOAD! 
JSR OUTS 
LOADS JSF INCH 
CMP A #°S 
BNE LOAD? 
JSR INCH 
CMP A #°S 
BEY LOADZ1 
CMP A #1 
BNE LOADE 
CLR CKSM 
BSk BYTE 
SUB A #e 
STA A BYTECT 
BSR BADDR 
LOAD11 BSR Ort 
DEC BYTECT 
BEQ LOADIS 
STA A &,X 
INX 
BRA LOADI1 
LOADIS INC CKSM 
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Di 
oF 
E1pD1 
EOES 
QC 
FOC 
"7 
FOOD 
FQOC 


OL 


ZR 


FOUA 
FOUA 


CF 
52 
5g 
Be 
O'7 


; ELDY 


E1B4 
Fo 


GL 
4 
FY 


ol 
FS 
ED 
Se 
54 
9 
OA 
11 
4C 
1E 
48 
07 


OL 
Co 


LOADI9 
LOAD21 


BADDR 


BYTE 
BYTE2 


OUTHL 


OUTHR 


OUTCH 
INCH 


PDATA2 


PDATA1 


PDATAC 


INHFX 


INHEXK2 


IN1HG 
OUT2H 


BEQ 
LDA 
JSR 
JMP 
BSR 
OTA 
BSR 
STA 
LDX 
RTS 
BSR 
ASL 
ASL 
ASL 
ASL 
TAB 
BSR 
ABA 
TAB 
ADD 
OTA 
RTS 
LSR 
LSR 
LSR 
LSR 
AND 
ADD 
CMP 
BLS 
ADD 
JMP 
JMP 
ESR 
INX 
LDA 
CMP 
BNE 
RTS 
BSR 
BRA 
BSR 
SUB 
BMI 
CMP 
BLE 
CMP 
BMI 
CMP 
BGT 
SUB 
RTS 
LDA 


OUT2HA BSR 


te be b> te 


bd td 


aa me > PP eS PE Pe 


> FP PF SP 


LOAD3 
#°? 
OUTEEE 
CONTRL 
BYTE 
XHI 
BYTE 
XLOW 
XHI 


INHEX 


INHEX 


CKSM 
CKSM 


O,X 
PDATA2 


PORTAC 
PDATA1 
INCH 
#530 
CONTRL 
#9 
IN1HG 
#5411 
CONTRL 
#516 
CONTRL 
#7 


O,X 
OUTHL 
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MSIEBUG 


WAIT 


WAIT2 
WAITI 


PORTAC 


OUT4H5 
OUT2HS 


OUTS 


START 


CONTHL 


LDA 
INX 
BRA 
JSR 
oMP 
BEQ 
JME 
LDX 
JSR 
RTS 
STX 
LDX 
STX 
S TX 
LDX 
RIS 
BSR 
BSR 
LDA 
BRA 
LDS 
STS 
LDX 
oTX 
LDA 
STA 
NOP 
NOP 
LDA 
STA 
CLR 
LDS 
LDX 
BSR 
JSR 
TAS 
BSR 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BQ 
CMP 
BRQ 
LDA 
CMP 
BNE 


-rety iw lh 


@,X 


OUTHR 
INEEE 
#5@D 
45 
CONTRL 
#CRLY 
PDATAI 


XTEMP 
#ACIAS 
OUTATD 
INADD 
X TEMP 


#MCLOFF 
PDATAC 
INEEE 
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GO 


SFE 
SFE1 


PRINT 


PRINT1 


LOADI 


TAPE 


MEMORY 


CHECK 
TYPE 


MCLOFF 


MCL 


CRLF 


FCB 


b> be b> > 


= PE 


PRMNXT 
INPUT1 


ENDA 
3X 
ENDA+1 
6 ,X 


owl 
@,X 


#3 
OUT2HS 


PRINT1 
OUT4HS 
OUT4HS 
#SP 
OUT4HS 
CONTRL 
INADD 
#555 
0X 
#511 


TAPEIO 
CHANGE 


: 
9D ,$0A,$14,0,0,8,0,0, *,4 


$0D,$2A,0,0,0,9,0,0,4 
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MS TEUS 


MTAPEL 


ECHO 


ACIN 
ACQUT 


INCHP 


© QUIT 


OUTEFE 


OUT2 


FCB 


FCB 


LDX 
BRA 
LDX 
LDA 
SA 
LDA 
STA 
RTS 
FCB 
STX 
LDX 
BRA 
STX 
LDX 
BSR 
AND 
CMP 
BQ 
BRA 
LDA 
ASR 
BCC 
LDA 
RTS 
FCB 


JMP 
STX 
LDX 
BRA 
oTX 


> > > PP 


$2D,$@A,0,2,2,2,0,0,°S,°1,4 


$20,320,°E,~° 


INADD 
KE 
OUTATD 
#512 
ZX 
#511 

0 ,X 


g 
XTEMP 
#ACIAS 
K 4Q 

X TEMP 
INADD 
INCH? 
#57 F 
#S7F 
INS 
OUT2+3 
@,X 


INCHP 
1, 


2,2 


CONTRL 
XTEMF 
HACIAS 
* +8 
XTEMP 
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E1E4 
E1ES 
E1E6 
E1iE8 
ElEA 
ELEC 
F1kE 
ELF1 
EIFS 
E1F5 
ELF? 
E1F9 
Ei FB 
E1FC 
EI FF 
E201 
E2035 
Eee4 
E205 
E207 
E209 
E2OA 
E2OD 
E20E 
E210 
E211 
F212 
E215 
E217 
B2iA 
E21D 
E2ik 
E220 
E222 
E224 
E226 
E228 
¥22A 
E22C 
E22F 
E231 
E235 
E255 
E237 
E239 
E23C 
E23E 
E240 
E242 
E245 


MSIBUG 


FO18 


FOLA 


FOLA 


OUTS 


INBRK 


INOUT 
OUTC1 


OUT4 


POLL 


CHANGE 


CHANG 


CHAI 


DWN 


LDX 
PSH 
BSR 
BCC 
CLC 
PSH 
LDA 
AND 
CMP 
BNE 
COM 
CMP 
BNE 
BSR 
CMP 
BEQ 
PUL 
TST 
BNE 
LDA 
ASR 
ASR 
BCC 
STA 
PUL 
LDX 
RTS 
LDA 
ASR 
RTS 
JSR 
BRA 
LDX 
JSR 
DEX 
BSR 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BNE 
JSR 
BRA 
CMP 
BEQ 
CMP 
BNE 
JSR 
STA 
CMP 
BEQ 
JMP 
INX 


= SP > 


td > td td td 


ww 


OUTADD 


POLL 
INOUT 


BADDR 
UP1 
XHI 
OUTCHS 


INEES 
#° / 
DWN 
#°. 

UP 

#°N 
X47 
OUTS 
CHANGE 
#9 0D 
QUIT 
#5 20 
DWN 
BYTE 
a,x 
a,x 
DWN 
LOAD19 
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G2872 
2882 
02890 
ZZE900 
82910 
B2920 
GZ9350 
C2940 
Gz95¢ 
02962 
BZ9O70 
Gz98v 
%2990 
G3CCC 
03212 
C322 
G5C30 
O35C42 
S3E52 
C3GEL 
G327G 
C3C8A 
C3C9@ 
G3122 
G3112¢ 
3122 
93152 
0314 
03150 
$3160 
G3170 
23162 
$3190 
G5200 
G521¢ 
G3220 
23232 
G3240 
G3250 
Q3260 
23270 
02280 
GS29C 
Z3500 
G551 
GlS2¢ 
G5550 
03540 
G5550 
Z5560 
G5570 
03382 
G3390 
C2402 


007 


E24E 
E248 
E249 
B24C 
Ee4ak 
E252 
E255 
E<5& 
EZSA 
E25C 
E2SF 
E2602 
E2ES 
E2E8 
E26B 
E2EE 
E271 
E273 
E275 
E277 
E279 
HO7B 
Fev7k 
F280 
E285 
E286 
E287 
E28A 
Ec8D 


Eeg¢ ¢< 


E291 
E<94 
E<9? 
F299 
E29C 
E29F 
E2h2 
E2A5 
E2A6 
EZAQ 
EZAB 
EZAE 
E2BO 
E<Be 


EZBS & 


ECB? 
ECBA 
E<BC 
ECBF 
E2CO 
E2C1 
E2C2 
E204 
E2C5 
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FOOF 


UP 
UPI 


PUNCH 


PUN11 


PUNZZ 
PUNZS 


PUNSS 


PUNSE 


BRA 
DEX 
STX 
LDX 
JSR 
LDX 
JSR 
BRA 
LDA 
JSR 
LDX 
5 TX 
LDA 
SUB 
LDA 
SBC 
BNE 
CMP 
BCS 
LDA 
ADD 
STA 
SUB 
STA 
LDA 
Poa 
CLA 
LDX 
JSR 
PUL 
STA 
TST 
BQ 
LDX 
JSR 
LDX 
STX 
CLR 
LDX 
BSR 
LDX 
BSR 
BSR 
LDX 
BSR 
DEC 
ENE 
5 TX 
COM 
PSH 
TSX 
BSR 
PUL 
LDX 


bd to > PS 


With > Pr Se Pp 


UP1 


XHI 
#CRLF 
PDATA1 
#XHI 
OUT4HS 
CHANG 
#512 
OUTCH 
BEGA 


OUTS 
HMTAPEL 
PDATA1 


OUTSW 
SAVE 

PUN32 
H#MTAPEL 
PDATAC 
#ACIAT 
OUTADD 


#MCONT 
PUNT2 
# TW 
PUNTE 
PUNT2 
TW 
PUNT2 
TEMP 
PUNS2 
TW 
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03418 E2C8 29 DEX 
@342@ E2C9 BC FOIE CPX ENDA 
@343@ E2CC 26 97 BNE PUN11 
93440 E2CE 7F FOIA CLR OUTSW 
@345@ E2D1 CE E2DA LDX #S9 
93460 E2D4 BD EG7E JSR PDATA1 
03470 E2D7 7E EWES JMP CONTRL 
03488 E2DA 535 S9 FCB “S,°9,4 
EZDB 39 
E2DC 04 
03490 E2ZDD EB @@ PUNT2 ADD B @,X 
03500 E2DF B6 FOIA LDA A OUTSW 
03518 E2E2 36 PSH A 
@352@ E2E3 7F FOLA CLR OUTSW 
03530 E2E6 BD EOE JSR OUT2H 
23548 E2EQ 32 PUL A 
@3550 E2EA B? FOLA STA A OUTSW 
@356@ E2ED 7D FIR TST SAVE 
3570 F2FG 27 1C BEQ P3 
93588 E2F2 @9 DEX 
03590 E2F3 FF FQ12 STX XTEMP 
3600 E2F6 CE F500 LDX #ACIAS 
93612 EZFO FF FO18 STX OUTADD 
93620 E2FC FE F012 LDX X TEMP 
93632 ECFF BD EOQE JSR OUT 2H 
03648 E302 FF F012 STX X TEMP 
936508 E3@5 CE F508 LDX #ACIAT 
3668 E308 FF FQ1R8 STX OUTADD 
03670 ESOB FE FO12 LDX XTEMP 
93680 E3GE 39 P3 RTS 
@3690 E3Q0F BD E@47 INPUT JSR BADDR 
@Z70@ E312 FF F@1C STX BEGA 
937128 £315 BD E@CC JSR OUTS 
63726 £318 BD E@47 INPUT1 JSR BADDR 
03730 EZ1B FF FOIE STX ENDA 
03742 E31E 39 RTS 
93750 E31F 8D EE CKSUM BSR INPUT 
03768 E321 BD E@B1 JSR WAIT2 
3772 E324 7F FOOA CLR CKSM 
3782 E327 SF CLR B 
93790 £328 4F CLR A 
03882 E329 FE F@IC LDX BEGA 
03818 E32C 29 DEX 
93822 E32D 28 CKSUM1 INX 
93832 ES2E AB @@ ADD A @,X 
03842 E330 CO 22 ADC B #@ 
93850 £332 24 O32 BCC * +5 
93860 £334 7C FOOA INC CKSM 
23870 E337 BC FQIE CPX ENDA 
03882 E33A 26 Fi BNE CKSUM1 
93890 E33C F? FOOB CKSUM2 STA B CKSM+1 
@Z90@ ES3F B7 FOC STA A CKSM+2 
939108 F342 CE FOOA LDX #CKSM 
03920 E345 C6 Q3 LDA B #3 
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G393@ 
C3942 
G395@ 
G3960 
83976 
03982 
G35992 
04000 
04212 
04820 
04050 
04040 
0405 
4060 
G4870 
84080 
S429 
04120 
04112 
04120 
04130 
04142 
04152 
Z41E0 
04170 
84182 
04190 
24200 
94212 
0422¢ 
04235@ 
94240 
0425 
G4<60 
Z4270 
04280 
94290 
94500 
$4310 
04322 
043350 
C4342 
94350 
G4362 
Q4372 
04380 
24590 
044062 
04419 
04420 
04450 
4440 
04450 
944620 
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E247 
ES4A 
ES4B 
F34D 
ES4F 
ESS1 
E554 
E557 
ESSA 
ES5D 
ESSF 
ES6¢ 
E565 
ES66 
E367 
F368 
HS6A 
ES6C 
FS6E 
¥37@ 
E372 
E374 
ES7E 
F378 
ES7A 
ES7C 
ES37E 
E2386 
E382 
F384 
E385 
E586 
E589 
ES8B 
ESSE 
E59@ 
E595 
E595 
E3598 
ESOB 
ES9E 
ESA1 
ESA4 
ESA? 
ESAQ 
FSAB 
ESAE 
ESB1 
ESBS 
ESB6 
ESB8 
ESBB 
ESBE 
ESBF 
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LISTER 


LISTA 


THREE 
TWO 
ONE 


ONLYON 


LISTB 


STOP 


TAPETO 


JSR 
DEC 
BNE 
BRA 
BSR 
JSR 
LDX 
JSR 
LDX 
LDA 
Pou 
JS 
5 TX 
CLR 
PUL 
CMP 
EEQ 
CMP 
BEQ 
CMP 
REQ 
AND 
CMP 
BEQ 
CMP 
BCS 
AND 
CMP 
BNE 
INC 
INC 
STA 
BEQ 
DEC 
BEQ 
JSR 
BRA 
JSR 
STX 
LDX 
JSR 
LDA 
CMP 
BCS 
BGT 
LDA 
CMP 
BCS 
JMP 
SUB 
STA 
JSR 
TAB 
JSR 
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OUTZHS 


Km A 
STOP 
INPUT 
WAIT2 
#BEGA 
OUT4HS 
BEGA 
Q,X 


OUT2HS 
BEGA 


#5 8C 
THREE 
#58E 
THREF 
#5CE 
THREE 
Ae 
#5 2¢ 
TWO 
#562 
ONE 
#532 
#5 ZQ 
TWO 


TEMP 
LISTB 
TEMP 
ONLYON 
OUT4ES 
LISTB 
OUT2HS 
REGA 
#CRLF 
PDATA1 
BEGA 
ENDA 
LISTA 
STOP 
BEGA+1 
ENDA+1 
LISTA 
CONTRL 
#°L 
TEMP 
INEEE 


OUTS 
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G10 


E3C2 
E3C5 
E3C7 
E3C8 
ESCB 
ESCC 
ESCF 
ESDe2 
E3D5 
ES3D8 
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ESDC 
ESDF 
ESE2 
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BD EAC 
81 59 
2? OS 
FLA 
CE FS0¢ 
CO SY 
27 06 
CE F508 
BD ElAc 
F? FOIB 
FOOE 
<6 06 
FF FO16 
EQOA 
FO18 
ECSA 


2002 
D204 
BQQ2 
2002 
2001 
2021 
3081 
2001 
2901 
BLW2 
Qov1 
22VzZ 
G02 
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G22 
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2001 
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N1IO 
oH 
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TEMP 
TW 
MCONT 
XT EMP 
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OUTSW 
SAVE 
BEGA 
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STACK 
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#ACIAT 
ACOUT+3 
SAVE 
TEMP 
¥*¥+48 
INADD 
LOAD 
OUTADD 
PUNCH 
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